Abstract. 2014 Examples from recent works are chosen to illustrate the importance of TEM in the study of high performance ceramics: a study on SiC whiskers and Si3N4 crystals has evidenced that both are coated with a poorly organized thin film. The film was found to be aromatic turbostratic carbon for the whiskers, and non stoechiometric silicon oxynitride for Si3N4. The study of sintered Si3N4 + SiC composites (MgO as sintering aid) has revealed crystallized triple points which are not simple magnesium silicates. On the contrary, triple points are amorphous within Si3N4 + SiC + Al2O3 + Y2O3 composites. In another work, the thermal degradation mechanisms of a Nicalon fiber have been evidenced. The comparison with a bulk ceramic derived from the same precursor (but uncured) has shown that the oxygen release induces the free carbon degradation in the fiber. On the contrary, free carbon remains unaltered in the bulk (oxygen-free) ceramic. Consequences are that the drastic SiC crystal growth, which occurs by coalescence due to the grain boundaries degradation, is favoured in the fiber and delayed for the uncured ceramic. A last example on 2D SiC/SiC or SiC/C/SiC composite has allowed to correlate the nature and the texture of the interphases found at the fibermatrix interfaces with some mechanical properties such as resilience.
(Received October 4, 1990 ; accepted November 16, 1990) Résumé. 2014 Des exemples tirés de travaux récents illustrent l'apport de (Fig. 2) . The position of the objective aperture (position 1 in Fig. 1 (Fig. 3) (Fig. 4b, arrow) . Correspondingly, LF images have shown that the intergranular phase is fully crystallized (Fig. 5) The most known SiC fiber is the japanese fiber Nicalon. Prior to be incorporated in a composite, the fiber needs to be studied separately, regarding its structure, texture and thermal behaviour [6, 7] . It is now well admitted that the Nicalon fiber is made of 8-SiC crystals (1-3 nm diameter), free carbon as intergranular phase and a SiOxCy continuum as grain boundaries between SiC grains. On such a material, specific SiC DF images (positions 2 and 3 in Fig. 1 ) have allowed to follow the evolution of grain size histograms with the increasing heat-treatment temperature (Fig. 7) . Likewise, specific carbon DF images (position 1) have revealed that the free carbon in the as-received fiber is under BSU form (i.e. 1 nm diameter entities of 2 to 3 aromatic planes of less than 10 cycles piled up in turbostratic order) [8] . Associated [3, 9] , aromatic planes lying flat upon the SiC crystal faces (Fig. 8) . As soon as SiOxCy grain boundaries decompose (around HTT=1400°C), SiO species are released and degrade the carbon network into CO and residual BSUs (Fig. 9) . The degradation of both grain boundaries and carbon intergranular phase induces a rapid SiC crystal growth. The changes in grain size histograms indicate that the growth occurs primarily by coalescence. The phenomenon is shown to proceed from the outerpart towards the core in a fiber (Fig. 10) .
On the contrary, when the ceramic is free of oxygen from curing (bulk PCS-based ceramic), the carbon network is found not to be altered whatever the heat-treatment temperature reached (Fig. 11) . Consequently, the free crystal coalescence is hindered and delayed for a while (Fig. 12 being deflected. Thus, depositing appropriate interphases -such as pyrocarbon-onto the SiC yarns prior to the densification may make the fiber/matrix adhesion decreases, then may enhance the resilience property. However, depending on the elaboration conditions, various strains Er may be obtained though the thickness of the pyrocarbon interphase is constant (0.1 pm for instance).
The association of BF, SAD and especially DF and LF modes has allowed to show that the fiber/matrix interphase was not only made of the mere pyrocarbon interphase [11, 12] . Furthermore, the textural and structural features of the pyrocarbon were found to remain almost unchanged from a composite to another. Contrarily, other various and unexpected interphases are (Fig. 13a) . It contains intense but small bright dots (1 nm diameter) in carbon DF (Fig. 13b and 13c) , and is entirely dark in other DF images (Fig. 13d) . Thus, it is made of aromatic carbon, as BSUs. This carbon layer is to the contact of a thicker layer (around 10 nm), the diffusion contrast of which is stronger in BF images (Fig. 13a) . Aspects in DF images (Figs. 13b to 13d) [13] . Onto that double layer lies a strongly anisotropic carbon interphase (10-15 nm thick), since it is strongly lit up for a specifically oriented carbon DF image (Fig. 13b) , but lit off for any other position 1 DF images (Fig. 13c) . LF images (Fig. 13e) figure 14d together with other interfaces from other SiC/SiC and SiC/C/SiC composites. From a to d, 6 ;r values increase according to specific features of the respective interfaces, generally related to the presence or absence of carbon layers with peculiar texture and the presence or absence of a Si02 interphase [11, 12] . 
